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Title: HAIYAN: Architecture And Natural Disasters 

Date: 5 June 2014

Key question: How can architecture help to improve the 
quality of life for people affected by a natural disaster?

Aim: Create physical opportunities and strategies for the city 
of Tacloban and the affected people in order to withstand 
further natural disasters.  

Diploma project summary: On the 8 November 2013 
typhoon Haiyan (locally known as Yolanda) passed through 
the central Philippines. It affected 16 million people, killed 
6300 people, 1,061 remain missing, 28,689 were injured, 
displaced 4,1 million people and damaged 1,1 million homes 
(April 17, 2014).
Tacloban City is the capital of the Eastern Visayas region, 
located between the islands Samar and Leyte. A population of 
approximately 220 000, situated in low lying areas. The major 
devastation was on the east coast.
  My starting point in this project was to gain an under-
standing of how humanitarian aid was organized on the 
current site after the disaster. Two specific sectors has been 
studied more in detail; Camp Coordination and Camp Man-
agement (CCCM) and Emergency Shelter. As basic parameters 
the Sphere Handbook (The Sphere Project) served as a guide-
line. This is a set of minimum standards of humanitarian 
response compiled by different humanitarian agencies with 
the aim to improve the quality of humanitarian assistance.        

 Large parts of the city's urban land area is currently located in a 
geographic location that poses a significant risk in terms of vulnerability to 
floods, landslides and storm winds. A summary of risk analysis indicates 
that a specific area of   land south-west of today's city center are more 
suited as a development site in terms of reduced vulnerability.
 The strategies of resistance against the forces of nature for the city 
of Tacloban are divided into four different scales from macro to micro; 
City, Barangay (the smallest administrative division within the Philippine 
municipality system), Sitio (territorial enclave inside a barangay) and the 
private home. The following strategies will be presented:

City perspective 
- Concrete breakwater armour units (reducing the water wave transmission 
and stimulate marine growth)  

- Mangrove forest park (natures own protection against winds and waves, a 
park on educational and environmental basis)  

- Zone for offices, factories and commercial activities (protecting building 
structures and create artificial hills)  

- Expanded water system (connecting existing waterways)

- Raised and reinforced houses (adapt building standards according to 
location and offering people the opportunity to use the water)

- Bamboo instead of coconut trees (changing the economic base)
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Sitio perspective
- Short term, 1-3 days (analyze and evaluate, selection of site (taking into 
account that the relocation site will become permanent), clean up debris, 
secure logistics, drinking water supply, sanitary facilities, hygene and care 
services, access to electricity).

- Medium term, 1-8 weeks (several different operations are conducted 
simultaneously. Buildings and infrastructure that constitutes a danger are 
demolished immediately or blocked off. The safety of displaced people are 
ensured from the threat of further natural disasters, along with access to 
education, police and social services).

- Medium to long term, 2-12 months (public spaces are formed between the 
dwellings, such as playgrounds, recreation and meeting areas. Roads are 
important for facilitating the logistics of the reconstruction and therefore 
prioritized together with the drainage system).

- Long term, 1-10 years (the destruction offers the possibility of creating a 
more aware population and resistant urban environment, giving the 
population the knowledge of how to prepare for, and handle, grave and 
critical situations in a short and long term).     

Barangay perspective
- Evacuation areas (recreational areas transformed into buffer 
zones)

- Urban vegetation shield (bamboo park corridors and growing of 
building materials)

- Access to the water (the possibilities that water offers) 

- Relocating the fishing community (offering fishermen in the 
community the possibility to continue practicing their profession)

- Release of new rentable plots (create the conditions for a efficient 
recovery)

- Non-residential areas (walls of commercial activity)         
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- The home (A typical house in Tacloban consists of local materials, walls of 
“pawid” (braided palm leafs) or plywood and for the roof sheets of corru-
gated iron or “pawid”. People who can afford use concrete when they build 
their houses, but many have no choice but to use reinforced carboard or 
plastic sheets. A basic structure of bamboo, as a humanitarian aid 
response, provides the possibility to build further, change and improve in 
the long term).

Reference list
www.globalcccmcluster.org
www.sheltercluster.org
www.unocha.org
www.sphereproject.org
www.reliefweb.int

 

The home perspective
- The foundation (the foundation (3 x 6 meters) consists of 
portable concrete blocks with fixing holes for the placement of 
iron pipes which stabilize and secure the bamboo structure).

- The bamboo structure (the tents that the aid organizations 
contribute with are based on bamboo structures, a material which 
is available locally and therefore requires less logistical resources. 
The structure can be dismantled and re-used, repaired, reinforced 
and expanded by the same original design principles).

- Bracing the structure with wires between the steel joints (metal 
wires are used in order to quickly stabilize the structure. These are 
anchored between the steel joints that transfer forces from one 
element to another. The facade, floor and ceiling may consist of 
self-produced material, or appropriate debris. Time is a crucial 
factor during the first days of the rescue work, this requires that 
the structure easily and quickly can be built).

- The tent fabric (the fabric used for the tent is waterproof, breath-
able, quick-drying, stretchable, windproof, easily packed, durable, 
stain resistant and environmentally friendly. The tent fabric is 
attached to the external bamboo construction, this principle 
allows for the addition of outer layers as they are available. 
The tent fabric is a temporary solution that offers a rapid climate 
protection. The bamboo structure is permanent, possible to 
disassemble and move, and offers the possibility of converting 
the temporary solution to a home.               
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- Concrete breakwater armour units:

Stimulate marine growth: 
The random structure and high porosity of a concrete     
breakwater armour unit provides a good habitat for 

Biodiversity will be enhanced.  

development by reducing the wave transmission and 
creating a sheltered but open environment. 
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City perspective

- Mangrove forest park:

Natures own protection against winds and waves: 
The mangrove forest park (green area) protects the 
coastal areas from erosion, storm surge and tsunamis.  
The trees provide nursery habitat for many wildlife 

or branches of mangroves.  

A park on educational and environmental basis: 
The central presence of the park in the city mediate

the ecosystem.  
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commercial activities:

Protecting building structures: 
It is not allowed to build houses for residential purposes 

The buildings that are built within the zone must meet 
high standardized requirements for strength propor-
tionate to the potential natural disaster storm forces 
and bodies of water.  

A revision of the topography in selected parts of the city 
creates resistance from the forces of nature.
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- Expanded water system:

Connecting existing waterways: 
By expanding and merge the existing waterways 
the water can be used as avenues of communication. 
The city currently lacks a functioning drainage system 
which complicates the circulation of water. This leads 
to the spread of diseases as mosquitoes lay their eggs 
in still water. Rubble from the expanded waterways 
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- Raised and reinforced houses:

Adapt building standards according to location: 

between non-residential areas (grey) and residential 
areas (yellow), depending on how close to the coastline 
the buildings are located. 

stronger structures to protect the weaker ones. 

- Activate places near the water:

Areas along the water channels provide parks, play-
grounds, sports, resting and swimming activities (black).
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- Bamboo instead of coconut trees:

Changing the economic base: 
Tacloban depend on the agricultural sector surrounding 

produces most of the wealth in the area. According to 
estimates by the Philippine Coconut Authority, 
15 million coconut trees were totally destroyed. It will 
take 6 to 9 years before these trees will bear fruit and 
generate income for the farmers.

Philippines. There are more than 1,500 listed uses for 
bamboo in the furniture, handicraft and construction 
industries, as well as it being a source of food, biofuel 
and environmental protection. 
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- Release of new rentable plots:

There is a lack of clarity around the Filipino government´s relocation 

more pragmatic legal regulations concerning land use in the event of 

should in extreme survival situations have the ability to rent suitable 

evaluation of the land conditions permits the release of new rentable 
plots (red) within the residential areas (orange).  The rentable plots are 
72 sq. meters large and give space for two 18 sq. meter buildings with 

     

  

- Non-residential areas:

Walls of commercial activity: 
International, national and local commercial activities have the 

all the jobs that disappeared with the natural disaster are replaced 
with new ones so that people get the opportunity to make a living on 
their own. The city may, in exchange for favorable contracts attract 
new entrepreneurs to the area. Business and taxpayers is an economic 

invest in better infrastructure, education, health and social care.
     

  

- Access to the water:

the possibility to wash you for sanitary reasons, play with, drink 
when you're thirsty, and take a swim in when it's warm, traveling 

qualities that make the city living the same as it always is, and has 
long been, an imminent threat.
Large parts of the city's former coastline are restructured. The water 
channels are an inverted version of the closeness to the water 

     

  

practicing their profession: 

The buildings are arranged so that the city's other elements provide 

districts (yellow) is reserved for the management of boats, 

The buildings are based on the principle that the supporting structure 
comes from aid organizations in cooperation with the Philippine 
government. It is storm proof and is lifted on stilts; the residents 

 

  

Old system New system Yesterday Today Tomorrow

- Evacuation areas:

Each neighborhood has green recreational areas which in 

camps can be placed. Directly connected to these sites are 
evacuating buildings that can be converted in favor of health 
care and distribution of clean water and rescue facilities. 

  - Urban vegetation shield:

Bamboo park corridors and growing of materials: 
In the same way as the recreational areas can be converted into 
evacuation sites, the bamboo park corridors has the function of 

against natural disasters.  
Bamboo is one of the fastest-growing plants on Earth, suitable for 
use in construction within about 2 years depending on species and 
location. Species commonly used for construction are for instance 
Bambusa blumeana and Dendrocalamus asper.

  

Manuel Nyberg Inostroza / Arkitekturskolan KTH / Thesis Project 2014 / Supervisors: Ori Merom / Charlie Gullström Hughes 

Barangay 
perspectiveResponse 

1 2

3 4

5 6



- Implementation of design solutions for the 
short, medium and long term within the “sitio” 
area. Planned as a neighborhood from the 
beginning, not the result of a temporary relief.

Yesterday Today Tomorrow
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Site selection takes into account that the relocation 
site will become permanent.

It’s crucial in the early stages to have a clear idea of 
  how the temporary tents should be placed (red dash 
line) to avoid blockages of the rebuilding of the 
new city. 
 
Available areas that closely connect to the planned 
permanent structures must be analyzed based on 
present conditions, then cleaned up and secured in 
terms of logistics, drinking water supply, sanitary 
facilities, hygiene and care services and access to 
electricity.   

Planning for a city from scratch
Short term (1-3 days): 

Irreparably damaged and 
shall be demolished 

Partially damaged, risk of 
collapse, will not be rebuilt

Partially damaged and will 
be rebuilt

Almost intact

Kalipayan Rd Harmony Lane Subdivision Road
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are conducted simultaneously. Buildings and infrastruc-
ture that constitutes a danger or obstruction in the 
form of collapse should be demolished immediately. 
The safety of displaced people should be ensured from 
the threat of a further natural disaster, along with 
access to education, police and social services. 

more permanent structure.
Latrines, clothes washing and bathing areas are sex-
segregated, private and safe. According to the WASH 
Cluster standards there are 1 toilet/20 persons. Hand-
washing and drinking stations are adjacent to the toilet 
facilities and meet the 1:20 ratio. Each person has at 
least 15 liters of water/day for all water needs and 
5 liters/person/day for drinking. The sites will be
connected to the main supply to ensure regular water 
supply and reduce the dependence of water trucking.  
Main roads allow heavy vehicle access for solid waste 
collection, discharge of septic tanks, emergency care 
and distribution of drinking water and food.      

Planning for a city from scratch
Medium term (1-8 weeks): 

Kalipayan Rd Harmony Lane Subdivision Road

social services

police
school

health center

food supply = 1 temporary tent = 18 sq. meter (3 x 6 m) for 5 people

= 16 tents =  675 sq. meter 
(15 x 45 m) for 80 people

= 27 tents =  1200 sq. meter 
(24 x 50 m) for 135 people

= Water station: latrines, clothes washing 
and bathing area with adjacent hand-
washing and drinking stations 
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As new permanent buildings are being built up,  
temporary tents are taken down:

twice the building height are used regarding the new 
permanent buildings (generally 6 meters). Extension of 
the buildings can be done later with materials that are 

equalized within residential areas. Public spaces are 
formed between the dwellings, such as playgrounds, 
recreation and meeting areas. Roads are important for 
facilitating the logistics of the reconstruction and 
therefore prioritized together with the drainage system 

-
water from the waterstations.  
 

Planning for a city from scratch
Medium to long term (2-12 months): 

Kalipayan Rd Harmony Lane Subdivision Road

social services

police
school

health center

food supply 
social services

police
school

health center

food supplyff

= Two permanent buildings, each 18 sq. meters in size, 
share a common cultivable area in the middle

= Buildings for community meetings 

= Bamboo cultivation, species that are 
used as building materials, providing 
protection against severe weather

= Public spaces, playgrounds, recreation, 
meeting areas 

= Destroyed buildings that have been 
rebuilt (previously yellow)

= 1 permanent building = 18 sq. meter (3 x 6 m) for 5 people

= Covered drainage system 
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A more resistant population and urban environment: 

more aware population and resistant urban environ-
ment, giving the population the opportunity to learn 
how to handle the situation where an imminent risk of 
destruction is a major part of daily life. 

distribution of the physical tools and the supplies, 
the spread of knowledge to facilitate the population to 
help themselves. Allocation of physical space in the 
urban landscape for public growth of bamboo is a step 
in this direction, making it available to everyone and 
allows the spread of knowledge about how the material 
can be used structurally in the best way. 

 

 
  

Planning for a city from scratch
Long term (1-10 years): 

Kalipayan Rd Harmony Lane Subdivision Road
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A A

Section A-A scale 1:100

Poster scale plan and section 1:70

1

2 3

4 5

The home: adding, changing and improving in the long-term

1. The foundation:

the placement of iron pipes which stabilize and secure the bamboo structure.
The foundation secure the structure to the ground during storm winds, and is raised to 

2. The bamboo structure:

bamboo structures, a material which is available locally and therefore requires less 

within the material, thus also constitutes an educational factor.  The structure can be 
dismantled and re-used, repaired, reinforced and expanded by the same original design 
principles. 

3. Bracing the structure with wires between the steel joints:
Metal wires are used in order to quickly stabilize the structure. These are anchored 
between the steel joints that transfer forces from one element to another.
The structure consists of a mix between modern and more traditional technologies. 
The main structure is based on factory-produced components (steel joint and wire 

this requires that the structure easily and quickly can be built. 

4. The tent fabric:
The fabric used for the tent is waterproof, breathable, quick-drying, stretchable, wind-
proof, easily packed, durable, stain resistant and environmentally friendly. The tent fabric 
is attached to the external bamboo construction, this principle allows for the addition of 

rapid climate protection. The bamboo structure is permanent, possible to disassemble 

5. The home:
A typical house in Tacloban consists of local materials, walls of “pawid” (braided palm 
leafs) or plywood and for the roof sheets of corrugated iron or “pawid”. People who can 

reinforced carboard or plastic sheets. A basic structure of bamboo, as a humanitarian aid 
response, provides the possibility to build further, change and improve in the long term.   
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